Separate signals for agonist-independent and agonist-triggered trafficking of protease-activated receptor 1.
Protease-activated receptor 1 (PAR1), a G protein-coupled, protease-activated receptor for the serine protease thrombin, is activated when thrombin cleaves its amino-terminal exodomain. This irreversible mechanism of activation may have necessitated an unusual pattern of receptor trafficking. Unactivated PAR1 cycles tonically between the cell surface and an intracellular pool, providing an intracellular store of uncleaved receptors and allowing repopulation of the surface with uncleaved receptors after thrombin exposure without new receptor synthesis. Activated PAR1 internalizes rapidly and is degraded in lysosomes. We report characterization of a PAR1 mutant that trafficked like the wild-type receptor when activated but did not internalize and recycle in the absence of agonist. This complements a previous study in which a mutant with normal tonic internalization but defective agonist-triggered internalization was described. These observations suggest that the trafficking behaviors of unactivated and activated PAR1 are specified by distinct signals within the receptor and imply that PAR1 internalization in the presence or absence of agonist may be mediated by distinct molecular machinery. PAR1 mutants that did not internalize in the absence of agonist were also shown to localize exclusively to the cell surface and to be defective in their ability to repopulate the cell surface with uncleaved receptors after thrombin exposure. These observations suggest that tonic internalization is necessary for maintenance of the intracellular PAR1 pool.